can be achieved in a number of ways. The Budapest Open Access Initiative (BOAI) outlines two strategies: self-archiving (referred to as BOAI-I) and open-access journals (BOAI-II). 3 In BOAI-I, authors place their refereed articles in an open, freely accessible online archive. In BOAI-II, authors publish their articles in open-access journals that do not charge subscription/access fees to readers nor limit accessibility by invoking copyright restrictions (the author retains copyright). By contrast, the traditional model of publication relies almost solely on publishing in journals wherein the user/reader buys a subscription to access the scholarly information contained within the journal. Access is limited to those entities (groups and individuals) that pay subscription costs. Moreover, authors surrender copyright to the publisher upon acceptance of the article for publication.
The Scenarios
To understand the effects of open access on libraries, the likelihood and degree of success of the open-access movement need to be considered. There has been much debate about if and to what extent the open-access movement will succeed. The potential future of the movement can be addressed in three broad scenarios. In the first scenario, open access fizzles out and fails; in the second, it succeeds by completely surmounting the current subscription model; in the third, it succeeds partially and coexists with the traditional subscription model.
Scenario 1: The Movement Fizzles Out
In the first scenario, the open-access movement fizzles out a er the current enthusiasm wanes. There are several possible reasons for this, including the perception on the part of authors that the open-access movement is not in their best interest. This is critically important because it is largely authors, through their decision to publish in open-access venues, who will determine the success of the movement. Authors may resist the movement because the prevalent funding model shi s the cost of the publication to them (generally referred to as the author-pays model). The perceived lack of prestige of open-access journals and repositories also may contribute to authors foregoing open-access options. 4 In this scenario, the movement basically dies because authors and institutions, more comfortable with the traditional model, fail to embrace the open-access movement.
This scenario seems unlikely for a number of reasons. It assumes that authors will not take advantage of the opportunities made available by open access, such as authors' retention of copyright, rapid dissemination of research, and impact advantage. 5 Moreover, the demise of the open-access model would mean that governments, grant-funding agencies, and universities passively continue to support the profit margins of commercial publishers. Because funding agencies generally desire the results of funded research to be widely disseminated, some of them have seriously considered the possibility of requiring authors to publish research articles they fund in open-access venues. 6 Based on these two factors alone, the supposition that the open-access movement will fail and disappear from the scene seems unrealistic.
Scenario 2: The Movement Is an Overwhelming Success
In the second scenario, open access succeeds so overwhelmingly that the traditional subscription model succumbs to its advantages and disappears. Researchers en masse no longer agree to sign away the rights to their work for someone else's profit, refuse to accept the traditional lag time from finished research to published paper, and reject the current boundaries that limit dissemination of important and timely information. In addition, organizations and funding agencies refuse to continue to subsidize the nonstop inflationary burden imposed by the traditional model.
Although this scenario would appeal to many individuals and organizations, it also seems unlikely to happen. The most dramatic challenge that open-access resources present to librar-ies is the fact that these resources do not require the patrons to use the library. Patrons may go to the Web and simply use the open-access resource, completely bypassing the library. This is a striking contrast to the situation that existed when libraries built a physical collection of resources that required patrons to come to the library to use them. In the electronic era, patrons do not have to come to the library for many resources, yet they rely on remote electronic resources that libraries select and fund and to which libraries provide access. The advent of the Internet and search engines such as Google has eroded patrons' reliance on libraries by making it possible for patrons to find large quantities of information, especially the sort referred to as "ready reference," without using the library. Similarly, open access makes another large, yet more scholarly, class of materials available for free on the Web, bypassing the library to find an ever-growing proportion of the available information on the Web. In this way, libraries could lose their central place in the scholarly research process.
MOA also presents opportunities for libraries to look beyond their traditional roles of building collections and subscribing to remote resources. Libraries need to think of themselves as mediators between their patrons and the ever-expanding and increasingly complex world of information. Journal is a peer-reviewed electronic journal pertaining to basic research in magnetic resonance of solids and related phenomena and it is not indexed in the DOAJ, the most likely database to contain any openaccess title. Yet, this item may still be of interest and use to patrons; it is obvious that libraries must take the initiative to add it to the library catalog themselves. Indexers and aggregators may be less likely to provide access to the information in institutional or discipline-based open-access repositories. Because some of the most cu ing-edge information is included in these resources, a concerted effort must be made to alert patrons to these open-access venues. Librarians will have to work hard to identify these important and useful resources.
Another challenge for libraries operating in an MOA environment is to monitor the quality of the open-access resources to which their patrons are directed. Even a relatively "respectable" list of open-access journals such as DOAJ will include jour-nals of widely differing quality in terms of both content and editorial control. Librarians should identify a specific open-access journal as a high-quality product before directing their patrons to it. In fact, as with print journals, the question of quality continues to be an issue. Although many open-access publishers are striving to retain a stringent peer review or editorial component within their publication process, open access is still a new publication model. Some also argue that the prevailing author-pays model provides less incentive for open-access publishers to apply rigorous quality control standards. 9 The issue of quality is even more critical in the case of discipline-based, institutional and, in particular, personal repositories. Although most disciplinebased and institutional repositories have policies or guidelines in place that govern what types of materials are acceptable for submission, there are no controls or rules to dictate what types of resources may be included in an individual's personal repository. In theory, anyone could make any type of material, both quality and not, available on the Web via a repository.
Meeting the implications of MOA also will mean more work for bibliographers. In the MOA environment, bibliographers will have to work as diligently as ever to identify, evaluate, and select those resources that should be purchased with library funds. Moreover, they will be responsible for identifying open-access resources that will be of interest to their patrons. In addition, bibliographers will be responsible for finding the repositories that need to be included in the library's catalog, database lists, and so on. To do these things effectively, bibliographers must stay abreast of trends in their disciplines and maintain an awareness of how each discipline views and uses open-access items. When open-access resources have been included in the library catalog and other library products, the information about these resources must be maintained. The difficulty of maintaining open-access resources in the library catalog and other resources should not be underestimated. To begin, it is reasonable to assume that open-access journals will be at least as prone to name changes, splits, mergers, URL changes, changes in subject coverage, and cessation as their print subscription counterparts. It also seems likely that repositories of all types may be subject to similarly frequent transformations. The catalog and other library resources will need to be updated regularly to reflect these changes.
Open-access resources also share with other electronic publications a host of characteristics that make them difficult to maintain in the catalog. The challenge of maintaining the currency of URLs, which are prone to change or disappear, should be obvious. Libraries are a empting to deal with this problem locally through the use of link checkers and collectively by means of the CONSER PURL (Persistent Uniform Resource Locators) project. 10 Dealing with title changes in electronic journals also has proved to be a problem. With print publications, changes in title and so on are caught when an issue is checked in and a cessation is caught when an issue fails to arrive. Electronic subscriptions offer fewer routine methods of catching these changes. Even greater problems can occur when electronic publishers, both traditional and open access, decide to change the title of a journal and then apply that title change to all the earlier issues of the title on their Web site. Should the cataloger use successive cataloging entry (entry under each title the journal has had) or latest-entry cataloging (entry under the last title) to handle such a journal? Although it is tempting to treat this type of journal as an integrating resource and use latest-entry cataloging, the survival of the earlier title in patron citations and in article-level running titles and so on presents problems for this approach as well. 11 The simultaneous existence of multiple formats of the same journal, including print and microform and different electronic journal file formats and aggregator versions,creates additional troubles. 12 The question of how to provide the necessary information about these multiple versions and the relationships among them without thoroughly confusing the patron continues to be a problem for the cataloging profession. Finally, ensuring that the catalog contains accurate ISSN information for electronic journals has become an important challenge. ISSN numbers have become a critical piece of information because they are o en used by various technologies to link databases to the online catalog and to each other. However, journals that lack ISSN or have different ISSNs for different formats can make the provision and maintenance of the appropriate version of these important identifiers difficult. 13 All the difficulties of adding electronic resources to the catalog apply to open-access journals as well, and these resources are likely to present additional unique problems. Electronic journals purchased by subscription are not checked in, bound, or handled physically in the same way that print journals are, but they still require a ention from library staff because licenses must be negotiated and renewed, passwords or IP ranges tested, and authentication so ware maintained. All these processes provide the library the opportunity to evaluate the availability and scope of these titles and ensure that bibliographic information such as the title continues to be accurate. In contrast, libraries only have to link to open-access titles once. In this way, open-access resources are somewhat like free Web sites. When they are in a library catalog or other finding aid, they can easily morph into other forms without the library's knowledge. Therefore, to maintain these resources properly, libraries will need to adopt mechanisms that regularly check these resources to ensure that the information provided is up to date and accurate. This active maintenance routine is bound to be more complex and time-consuming than the more passive methods that have worked for more traditional resources.
The open-access business model also may not give publishers incentive to actively cooperate with the library or with serials vendors who may be acting on behalf of groups of libraries. Libraries are one of the most important customers under the traditional subscription model, and so journal publishers have an inter-est in making their publications easy for libraries to use. With authors as their customers, open-access arrangements may not have the same incentive to cooperate. For example, will open-access journal publishers have the same incentive to work with libraries to solve problems such as changed titles, URLs, cessations, and downtime that sometimes affect electronic journals? The need for some kind of relationship between publishers and libraries, though perhaps not as critical, will still be necessary in an open-access environment.
The hybrid character of the MOA environment presents other serial maintenance challenges for the library. A library might contain parts of the same journal in print and microform, provide access to a part of the journal's back file through an open-access archive, and provide access to issues through an aggregator. Access for a particular resource may undergo constant change as license agreements are renegotiated, embargoes are put into effect, and publication strategies evolve. Keeping up with this constant change, while making all these variations in access transparent to the patron, is an additional maintenance challenge for the library.
Another factor that may increase the difficulty of serials maintenance in the MOA environment is the increase in the number of titles that must be maintained. In the print/electronic subscription environment, the number of titles is limited by the library's budget. In the MOA environment, libraries will have to maintain both their paid subscription titles and every open-access title added to the catalog. Because libraries do not pay for open-access titles, there is no fiscal limit to the number of titles that can be added. Therefore, as the number of open-access resources grows, the library may find itself keeping track of many more openaccess titles than subscription titles. This will obviously increase the workload of serials maintenance. An increase in the number of serial titles also may result in an increased need for products such as federated search engines and open URL link resolvers. These can help the patron more easily navigate among resources of a large and complex MOA environment. However, these products also generate maintenance issues of their own because they rely on complex database tables containing detailed information about every title and database of concern to the library. These tables require regular and extensive maintenance.
The maintenance involved with providing patrons access to MOA resources will be a daunting challenge for libraries. However, there are some ways in which open-access resources will require less maintenance than traditional subscription resources. Open-access journals do not require subscription funds or license agreements. Libraries do not have to check in or claim these publications to ensure that they have received what was promised. Furthermore, unlike print materials, libraries do not have to physically process, shelve, bind, or withdraw these resources. The resources saved by not having to perform these tasks could be directed toward the new tasks associated with MOA.
By making open-access resources available through the library catalog and other resources, the library will be able to make the MOA environment almost transparent to the patron. MOA also has significant implications for public services librarians. Most library patrons currently are unaware of the wealth of information available in the open-access environment. This is an important gap that information literacy instruction can fill. As their awareness increases, patrons will expect librarians to be able to help them navigate a chaotic and complex MOA environment. They are especially likely to need help using open-access repositories if they have not previously used these resources. Patrons also are likely to need help evaluating the quality of open-access information because quality can be uneven. In order to fulfill this role effectively, public services librar-ians will have to become educated about open access. Bibliographers, who should be actively investigating open access in their disciplines, will have a role to play in this training process.
As a result of their traditional role as storehouses of scholarly information, libraries have a natural role in the creation and operation of institutional repositories. Although responsibility for managing campuswide policies and procedures, managing the computational and technical requirements of repositories, and exercising editorial and quality control is unlikely to fall to libraries alone, libraries can be responsible for some repository tasks. For example, it is natural for the library to assume responsibility for organizing the information within the institutional repository. The Open Archives Initiative Protocol for Metadata Harvesting provides one framework for organizing information within repositories.
14 Librarians also may play an administrative role. For instance, because of their experience with copyright issues, librarians are well suited to assist authors in obtaining permission to include previously published materials in the repository. These natural relationships foster a close association between the library and an institutional repository.
The library's involvement in the operation of institutional repositories suggests another new role. Institutional repositories and open-access venues in general are having some difficulty a racting authors to publish on their sites. 15 16 Funding open-access publication is a new twist on the library's traditional role as the institutional purchaser of scholarly information. In addition, this funding role will help keep the library at the center of the scholarly enterprise. As an added benefit, encouragement of open-access publication with library subsidies may add pressure on commercial publishers to control their price increases. However, subsidizing authors'publication costs also may be risky for libraries because libraries may not receive any additional funding to cover the cost of this activity. In this case, these subsidies will have to be funded with money that would otherwise be used to build library collections.
The overall effect of MOA on library budgets is uncertain at this point. The number of both monographs and subscription-model serials being published continues to increase. At the same time, both monograph and serial inflation continues at a rate higher than the CPI, while library collection budgets remain flat. If libraries begin to subsidize open-access publication, this will create yet another strain on the budget. These trends are a real threat to the ability of the library to operate within its financial constraints.
But, if open access becomes a catalyst for change and subscription costs decrease, the potential benefits are obvious. This would be a great benefit to libraries because serials inflation has done more damage to library budgets than any other trend. If serials costs decrease, libraries should take steps to repair the damages that decades of unchecked inflation have wrought on collections. Monographs, audiovisuals, data sets, and primary sources are long-neglected parts of library collections. Those libraries that succeed in addressing these problems are sure to make themselves more relevant to their patrons.
Conclusions
The evidence suggests that although open-access sources are multiplying at a rapid pace, the traditional model will not disappear. In all likelihood, the traditional model will coexist with the open-access model for years to come. This is especially true of journals in the humanities and social sciences, which are moderately priced and are competitive with the openaccess model from a financial perspective. The implications for libraries and their organization are significant. The fact that open-access resources are accessible without the library's intervention suggests that academic libraries will have to reconsider strategies to remain relevant to their patrons.
It is evident that library operations were built on a paradigm of scholarly communication based on printed sources. With the onset of electronic publications, and now open-access publications, this paradigm is bound to change. It is obvious that the changes in scholarly communication will force libraries to change as well. This article is not meant to focus on the difficulties and uncertainty of a changing environment but, rather, to alert the profession to the opportunities and challenges these changes will bring. Although many of the issues described above have been present in libraries since the advent of electronic publications and the Internet, the emergence of the openaccess movement exacerbates the urgency of issues such as archiving, data stability, cost containment, and so on.
Finally, it is worth noting that the emergence of the open-access initiative sha ers the myth that there are no alternatives to the traditional publishing model. What libraries do with the opportunities that the open-access movement offers will depend on librarians' resourcefulness and creativity. And, in this sense, the changes open access elicits are empowering.
Notes

